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1. INTRODUCTION

Ultraviolet and visible optical techniques are frequently used in our laboratory to probe

combusting propellants and other flames. The database of spectral constants necessary for

interpreting the results of these experiments comes from the literature and from our own

experiments. In our experiments, the species of interest is formed in a vacuum system flow

cell under more controlled conditions than in the flames and interrogated using laser-induced

fluorescence (LIF). One of the major difficulties encountered in such flow cell-based LIF

experiments is the noise produced as a result of scattered laser light. As is well known, the

light scattered from a number of surfaces in an apparatus such as a flow cell severely limits

the sensitivity of the detection system. One technique to significantly reduce the scattered

laser light is the use of light baffles such as designed by J.E. Butler of the Naval Research

Laboratory (Butler 1982). Based on the skimmers used in a molecular beam apparatus, his

design offers a significant improvement in S/N over the traditionally employed flat iris-type

baffles. (A factor of 102_1 03 reduction in laser scatter and window fluorescence reaching the

detector is common.) The baffles are thin, metallic shells of a slightly curved conical shape

(see Figure 1); the tip is removed in such a way as to provide a circular orifice with a

razor-sharp edge. The laser beam passes through this orifice, but off-axis stray light is
feign, i b~, ;,,, ;,-, F~guie 1.

We recently obtained a large quantity of these baffles for use in our flow cell-based

experiments. However, since these baffles are electroformed (electrically plated onto a metal

form) to a thin breadth from copper, they are relatively fragile. Thus, the problem ot how to

mount and align a single baffle, let alone a stack or array of baffles, becomes nontrivial.

2. DESIGN OF MOUNTS

The most obvious solution to the problem outlined above is to affix the base of each baffle

to a larger diameter washer with an adhesive suitable for use at low pressures; the washers

are then mounted and spaced on metallic rods. In practice, it becomes clear that this method

Butier, J. E. "Efficient Baffles for Laser Light Scattering Experiments." App. Opt., vol. 21,
p. 3617, 1982.
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creates three problems. First, there are alignment difficulties. Since a stack of several baffles

is generally used, both the washers and the baffles must be carefully aligned upon initial

assembly-a difficult task. Second, since an adhesive is used, the baffles may not be readily

demounted and adjustments are not easily made. At the very least, it becomes an

inconvenience when a change or replacement is required and realignment is necessary.

Third, stray light may slip around the washer assembly.

We report a design for a light baffle mount that solves all of these problems. Design

criteria were based on the dimensions of a standard stainless steel vacuum nipple in which

the baffles and their mounts would be contained (O.D., 1.5 in [3.81 cm]; I.D., 1.375 in

[3.49 cm]; length, 6 in [15.24 cm]; with 2.75 in [6.99 cm] conflat flanges) and the overall

dimensions of the light baffles we had in our possession. Such a nipple is essentially just a

straight piece of pipe with vacuum flanges at the ends. The size nipple we used is a typical

building block for vacuum systems and is available from a number of companies that supply

vacuum equipment. Two of these nipples through which laser beams are passed are attached

Figure 1. Light Baffle. The Baffle Is Shown Here in Its Intended Usage to Pass the Central
Portion of a Laser Beam and Reiect the Outer Portion. When Several of These
Are Placed Along a Laser Seam, Light Rays Angled Away From the Direction of
the Laser Beam Are Also Rejected by the Baffles.
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on either side of a six-port stainless steel cross in which LIF samples are interrogated. The

specific information regarding minor and major diameters, radius of curvature, etc., for the

baffles can be found in Butler (1982).

The mount to be described actually refers to a set of two components-the holder in which

the baffle resides and a retaining ring which fixes the baffle in place (Figures 2 and 3). All

parts were fabricated from aluminum round stock. Therefore, the costs were relatively low

and the difficulty associated with the material was minimal. If a computer controlled lathe is

available, these parts can be produced in "cookie cutter" fashion.

The first mount was fabricated with a nipple and a light baffle on hand in order to best

determine acceptable tolerances for some of its dimensions. The light baffle rests on a ledge

machined through the center of the mount (see Figure 3). The width of the ledge is sufficient

to accommodate a variety of major oaftle diameters. This is necessary because the

electroforming process had a tendency to produce major diameters of slightly varying size.

This aspect is of minimal concern because the radius of curvature, aperture size, and

razor-like edge requirement of the minor diameter are of primary importance in reducing the

amount of scattered light. The O.D. of the mounts is designed to provide a close fit within the

nipple. This facilitates alignment along the axis of the laser beam while virtually eliminating

the possibility of light scattering around the assembly. Four 4-40 tapped holes, equally

spaced around the circumference at the base, allow one to fix, using set screws, the mount

into the nipple. The (reduced) O.D. at the top of the mount will fit snugly within the I.D. at the

base of another mount, thus allowing several mounts to be stacked. When more than one

baffle is desirable, as is typically the case, the threaded holes at the base can be used to

secure the mounts to each other using set screws.

Once the baffle is set within a holder, a retaining ring is slipped over the top portion and

rests on the surface of the baffle itself. As can be seen in Figure 2, the cross section of the

ring is tapered. This reduces the possibility of deforming the curved surface of the baffle. A

second set of 4-40 tapped holes placed around the circumference fix the retaining ring, and

thus, the baffle in place. By adjusting the travel of these set screws, baffles that are slig; .iy

asymmetric (as a result of a poorly formed base) may be centered.
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.12 LIGHT BAFFLE

KL. .71 RETAINING RING

4-40 TAP, 2 SETS, Ai

4 HOLES PER SET, 1E
EQUALLY SPACED LIGHT BAFFLE

AROUND CIRCUMFERENCE HOLDER

, .7.1 .g

.421.

124121MATERIAL: AL

I TOLERANCES: +/- 0.003 EXCEPT

WHERE NOTED

ALL HORIZONTAL DIMENSIONS REFER

TO DIAMETERS

CHAMFER OUTSIDE EDGES

Figure 2. Cross Sectional Drawing of Two Piece Light Baffle Mount Consisting of Retaining
Ring and Holder. All dimensions Are in Inches (1.00 Inch = 2.54 cm).
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EIt

Figure 3. An Assembled Stack of Baffles in Mounts (Not Drawn to Scale).
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Examination of an assembled mount/baffle set shows that the tip of the baffle projects

only slightly from the top of the mount. Therefore, for the most part, the baffle is protected

against accidental damage that may result (for example) from being dropped on the floor.

(This particular safety feature was tested many times.)

After a stack has been assembled, alignment is accomplished by simply rotating

individual sections until the apertures are aligned and then tightening the set screws located at

the base of each section. A maximum of six mounts may be stacked and still fit within a

single nipple. The entire stack is inserted into the appropriate nipple on the apparatus and

fixed into place.

3. SUMMARY

All sections of the mounts described herein are interchangeable and all baffles are easily

demounted and exchanged for ones of different size apertures. It should be obvious that the

dimensions of these mounts (and baffles) could be adapted for use with an apparatus

employing components of a different size. In summary, we have found this to be a simple,

effective method of mounting these useful baffles.

6



No. of No. of
Copies Oqganization Copies Organization

2 Administrator 1 Commander
Defense Technical Info Center U.S. Army Missile Command
A'TN: DTIC-DDA ATTN: AMSMI-RD-CS-R (DOC)
Cameron Station Redstone Arsenal, AL 35898-5010
Alexandria, VA 22304-6145

1 Commander
Commander U.S. Army Tank-Automotive Command
U.S. Army Materiel Command ATTN: ASQNC-TAC-DIT (Technical
ATTN: AMCDRA-ST Information Center)
5001 Eisenhower Avenue Warren, MI 48397-5000
Alexandria, VA 22333-0001

1 Director
Commander U.S. Army TRADOC Analysis Command
U.S. Army Laboratory Command ATTN: ATRC-WSR
ATTN: AMSLC-DL White Sands Missile Range, NM 88002-5502
2800 Powder Mill Road
Adelphi, MD 20783-1145 1 Commandant

U.S. Army Field Artillery School
2 Commander ATTN: ATSF-CSI

U.S. Army Armament Research, Ft. Sill, OK 73503-5000
Development, and Engineering Center

ATTN: SMCAR-IMI-I (Class. only)1 Commandant
Picatinny Arsenal, NJ 07806-5000 U.S. Army Infantry School

ATTN: ATSH-CD (Security Mgr.)
2 Commander Fort Benning, GA 31905-5660

U.S. Army Armament Research,
Development, and Engineering Center (Unelass. only)1 Commandant

ATTN: SMCAR-TDC U.S. Army Infantry School
Picatinny Arsenal, NJ 07806-5000 ATTN: ATSH-CD-CSO-OR

Fort Benning, GA 31905-5660
Director
Benet Weapons Laboratory 1 Air Force Armament Laboratory
U.S. Army Armament Research, ATTN: WL/MNOI

Development, and Engineering Center Eglin AFB, FL 32542-5000
ATTN: SMCAR-CCB-TL
Watervliet, NY 12189-4050 Aberdeen Proving Ground

(Unclass. only)1 Commander 2 Dir, USAMSAA
U.S. Army Armament, Munitions ATN: AMXSY-D

and Chemical Command AMXSY-MP, H. Cohen
ATTN: AMSMC-IMF-L
Rock Island, IL 61299-5000 1 Cdr, USATECOM

ATTN: AMSTE-TC
Director
U.S. Army Aviation Research 3 Cdr, CRDEC, AMCCOM

and Technology Activity ATTN: SMCCR-RSP-A
ATTN: SAVRT-R (Library) SMCCR-MU
M/S 219-3 SMCCR-MSI
Ames Research Center
Moffett Field, CA 94035-1000 1 Dir, VLAMO

ATTN: AMSLC-VL-D

10 Dir, BRL
ATTN: SLCBR-DD-T

7



No. of No. of
Copies Organization Copies Organization

HQDA (SARD-TR, C.H. Church) 2 Commander
WASH DC 20310-0103 Naval Surface Warfare Center

ATTN: R. Bernecker, R-13
4 Commander G.B. Wilmot, R-16

US Army Research Office Silver Spring, MD 20903-5000
ATTN: R. Ghirardelli

D. Mann 5 Commander
R. Singleton Naval Research Laboratory
R. Shaw ATTN: M.C. Lin

P.O. Box 12211 J. McDonald
Research Triangle Park, NC E. Oran
27709-2211 J. Shnur

R.J. Doyle, Code 6110
2 Commander Washington, DC 20375

US Army Armament Research,
Development, and Engineering Center 1 Commanding Officer

AiTN: SMCAR-AEE-B, D.S. Downs Naval Underwater Systems
SMCAR-AEE, J.A. Lannon Center Weapons Dept.

Picatinny Arsenal, NJ 07806-5000 ATTN: R.S. Lazar/Code 36301
Newport, RI 02840

Commander
US Army Armament Research, 2 Commander

Development, and Engineering Center Naval Weapons Center
ATN: SMCAR-AEE-BR, L. Harris ATTN: T. Boggs, Code 388
Picatinny Arsenal, NJ 07806-5000 T. Parr, Code 3895

China Lake, CA 93555-6001
2 Commander

US Army Missile Command 1 Superintendent
ATTN: AMSMI-RD-PR-E, A.R. Maykut Naval Postgraduate School

AMSMI-RD-PR-P, R. Betts Dept. of Aeronautics
Redstone Arsenal, AL 35898-5249 ATTN: D.W. Netzer

Monterey, CA 93940
Office of Naval Research
Department of the Navy 3 AL/LSCF
AiN: R.S. Miller, Code 432 ATN: R. Corley
800 N. Quincy Street R. Geisler
Arlington, VA 22217 J. Levine

Edwards AFB, CA 93523-5000
Commander
Naval Air Systems Command 1 AL/MKPB
ATTN: J. Ramnarace, AIR-54111C ATN: B. Goshgarian
Washington, DC 20360 Edwards AFB, CA 93523-5000

Commander I AFOSR
Naval Surface Warfare Center AiN: J.M. Tishkoff
AiN: J.L. East, Jr., G-23 Boiling Air Force Base
Dahlgren, VA 22448-5000 Washington, DC 20332

1 OSD/SDIO/IST
AiN: L. Caveny
Pentagon
Washington, DC 20301-7100

8



No. of No. of
Copies Organization Copies Organization

Commandant 1 Atlantic Research Corp.
USAFAS ATTN: R.H.W. Waesche
ATTN: ATSF-TSM-CN 7511 Wellington Road
Fort Sill, OK 73503-5600 Gainesville, VA 22065

F.J. Seiler 1 AVCO Everett Research
ATTN: S.A. Shackleford Laboratory Division
USAF Academy, CO 80840-6528 ATTN: D. Stickler

2385 Revere Beach Parkway
University of Dayton Research Institute Everett, MA 02149

ATTN: D. Campbell
AL/PAP 1 Battelle
Edwards AFB, CA 93523 ATI-N: TACTEC Library, J. Huggins

505 King Avenue
NASA Columbus, OH 43201-2693
Langley Research Center
Langley Station 1 Cohen Professional Services
ATTN: G.B. Northam/MS 168 ATN: N.S. Cohen
Hampton, VA 23365 141 Channing Street

Redlands, CA 92373
4 National Bureau of Standards

AiN: J. Hastie 1 Exxon Research & Eng. Co.
M. Jacox A'TrN: A. Dean
T. Kashiwagi Route 22E
H. Semerjian Annandale, NJ 08801

US Department of Commerce
Washington, DC 20234 1 Ford Aerospace and

Communications Corp.
I Aerojet Solid Propulsion Co. DIVAD Division

ATTN: P. Micheli Div. Hq., Irvine
Sacramento, GA 95813 ATTN: D. Williams

Main Street & Ford Road
Applied Combustion Technology, Inc. Newport Beach, CA 92663
ATTN: A.M. Vamey
P.O. Box 607885 1 General Applied Science
Orlando, FL 32860 Laboratories, Inc.

77 Raynor Avenue
2 Applied Mechanics Reviews Ronkonkama, NY 11779-6649

The American Society of
Mechanical Engineers 1 General Electric Ordnance

ATN: R.E. White Systems
A.B. Wenzel ATTN: J. Mandzy

345 E. 47th Street 100 Plastics Avenue
New York, NY 10017 Pittsfield, MA 01203

Atlantic Research Corp. 1 General Motors Rsch Labs
ATTN: M.K. King Physical Chemistry Department
5390 Cherokee Avenue AiTN: T. Sloane
Alexandria, VA 22314 Warren, MI 48090-9055



No. of No. of
Copies Organization Coies Organization

2 Hercules, Inc. 1 National Science Foundation
Allegheny Ballistics Lab. ATTN: A.B. Harvey
ATTN: W.B. Walkup Washington, DC 20550

E.A. Yount
P.O. Box 210 1 Olin Ordnance
Rocket Center, WV 26726 ATN: V. McDonald, Library

P.O. Box 222
Alliant Techsystems, Inc. St. Marks, FL 32355-0222
Marine Systems Group
ATTN: D.E. Broden/ 1 Paul Gough Associates, Inc.

MS MN5O-2000 ATTN: P.S. Gough
600 2nd Street NE 1048 South Street
Hopkins, MN 55343 Portsmouth, NH 03801-5423

Alliant Techsystems, Inc. 2 Princeton Combustion
ATTN: R.E. Tompkins Research Laboratories, Inc.
MN38-3300 ATN: M. Summerfield
5700 Smetana Drive N.A. Messina
Minnetonka, MN 55343 475 US Highway One

Monmouth Junction, NJ 08852
IBM Corporation
ATrN: A.C. Tam 1 Hughes Aircraft Company
Research Division ATN: T.E. Ward
5600 Cottle Road 8433 Fallbrook Avenue
San Jose, CA 95193 Canoga Park, CA 91303

lIT Research Institute 1 Rockwell International Corp.
ATTN: R.F. Remaly Rocketdyne Division
10 West 35th Street ATrN: J.E. FlanagarVHB02
Chicago, IL 60616 6633 Canoga Avenue

Canoga Park, CA 91304
2 Director

Lawrence Livermore 4 Director
National Laboratory Sandia National Laboratories

ATTN: C. Westbrook Division 8354
M. Costantino ATTN: R. Cattolica

P.O. Box 808 S. Johnston
Livermore, CA 94550 P. Mattern

D. Stephenson
Lockheed Missiles & Space Co. Livermore, CA 94550
AT"N: George Lo
3251 Hanover Street 1 Science Applications, Inc.
Dept. 52-35/B204/2 ATN: R.B. Edelman
Palo Alto, CA 94304 23146 Cumorah Crest

Woodland Hills, CA 91364
Director
Los Alamos National Lab 3 SRI International
ATN: B. Nichols, 17, MS-B284 ATTN: G. Smith
P.O. Box 1663 D. Crosley
Los Alamos, NM 87545 D. Golden

333 Ravenswood Avenue
Menlo Park, CA 94025

10



No. of No. of
Copies Organization Copies Organization

Stevens Institute of Tech. 1 Brigham Young University
Davidson Laboratory Dept. of Chemical Engineering
ATTN: R. McAlevy, III ATTN: M.W. Beckstead
Hoboken, NJ 07030 Provo, UT 84058

Sverdrup Technology, Inc. I California Institute of Tech.
LERC Group Jet Propulsion Laboratory
ATTN: R.J. Locke, MS SVR-2 ATTN: L. Strand/MS 512/102
2001 Aerospace Parkway 4800 Oak Grove Drive
Brook Park, OH 44142 Pasadena,CA 91109

Sverdrup Technology, Inc. 1 California Institute of
ATTN: J. Deur Technology
2001 Aerospace Parkway ATTN: F.E.C. Culick/
Brook Park, OH 44142 MC 301-46

204 Karman Lab.
Thiokol Corporation Pasadena, CA 91125
Elkton Division
ATTN: S.F. Palopoli 1 University of California
P.O. Box 241 Los Alamos Scientific Lab.
Elkton, MD 21921 P.O. Box 1663, Mail Stop B216

Los Alamos, NM 87545
3 Thiokol Corporation

Wasatch Division 1 University of California,
ATTN: S.J. Bennett Berkeley
P.O. Box 524 Chemistry Deparment
Brigham City, UT 84302 ATTN: C. Bradley Moore

211 Lewis Hall
United Technologies Research Center Berkeley, CA 94720
ATTN: A.C. Eckbreth
East Hartford, CT 06108 1 University of California,

San Diego
3 United Technologies Corp. ATTN: F.A. Williams

Chemical Systems Division AMES, B010
ATTN: R.S. Brown La Jolla, CA 92093

T.D. Myers (2 copies)
P.O. Box 49028 2 University of California,
San Jose, CA 95161-9028 Santa Barbara

Quantum Institute
Universal Propulsion Company ATTN: K. Schofield
ATTN: H.J. McSpadden M. Steinberg
Black Canyon Stage 1 Santa Barbara, CA 93106
Box 1140
Phoenix, AZ 85029 1 University of Colorado at

Boulder
Veritay Technology, Inc. Engineering Center
ATTN: E.B. Fisher ATTN: J. Daily
4845 Millersport Highway Campus Box 427
P.O. Box 305 Boulder, CO 80309-0427
East Amherst, NJY 14051-0305

11



No. of No. of
Copies Organization Coies Organization

2 University of Southtm 1 University of Minnesota
California Dept. of Mechanical

Dept. of Chemistry Engineering
ATTN: S. Benson ATTN: E. Fletcher

C. Witti Minneapolis, MN 55455
Los Angeles, CA 90007

3 Pennsylvania State University
Cornell University Applied Research Laboratory
Department of Chemistry ATTN: K.K. Kuo
ATTN: T.A. Cool H. Palmer
Baker Laboratory M. Micci
Ithaca, NY 14853 University Park, PA 16802

University of Delaware 1 Pennsylvania State University
ATTN: T. Brill Dept. of Mechanical Engineering
Chemistry Department ATTN: V. Yang
Newark, DE 19711 University Park, PA 16802

University of Florida 1 Polytechnic Institute of NY
Dept. of Chemistry Graduate Center
ATTN: J. Winefordner ATTN: S. Lederman
Gainesville, FL 32611 Route 110

Farmingdale, NY 11735
3 Georgia Institute of Technology

School of Aerospace Engineering 2 Princeton University
ATTN: E. Price Forrestal Campus Library

W.C. Strahle ATTN: K. Brezinsky
B.T. Zinn I. Glassman

Atlanta, GA 30332 P.O. Box 710
Princeton, NJ 08540

University of Illinois
Dept. of Mech. Eng. 1 Purdue University
ATTN: H. Krier School of Aeronautics
144MEB, 1206 W. Green St. and Astronautics
Urbana, IL 61801 ATTN: J.R. Osborn

Grissom Hall
Johns Hopkins University/APL West Lafayette, IN 47906
Chemical Propulsion

Information Agency 1 Purdue University
ATTN: T.W. Christian Department of Chemistry
Johns Hopkins Road ATTN: E. Grant
Laurel, MD 20707 West Lafayette, IN 47906

University of Michigan 2 Purdue University
Gas Dynamics Lab School of Mechanical
Aerospace Engineering Bldg. Engineering
ATTN: G.M. Faeth AiN: N.M. Laurendeau
Ann Arbor, MI 48109-2140 S.N.B. Murthy

TSPC Chaffee Hall
West Lafayette, IN 47906

12



No. of
Copies Organization

Rensselaer Polytechnic Inst.
Dept. of Chemical Engineering
ATTN: A. Fontijn
Troy, NY 12181

Stanford University
Dept. of Mechanical

Engineering
ATTN: R. Hanson
Stanford, CA 94305

University of Texas
Dept. of Chemistry
ATTN: W. Gardiner
Austin, TX 78712

Jn vrsit, c' Utah
Dept. of Chemical Engineering
ATN: G. Flandro
Salt Lake City, UT 84112

Virginia Polytechnic
Institute and
State University

ATN: J.A. Schetz
Blacksburg, VA 24061

Freedman Associates
ATTN: E. Freedman
2411 Diana Road
Baltimore, MD 21209-1525

10 Naval Research Laboratories
Chemistry Division
ATTN: J. Butler
Washington, DC 20375

5 Commander
US Naval Weapons Center
ATTN: Code 3522, T.S. Bowen
China Lake, CA 93555

13



INTENTIONALLY LEFT BLANK.

14



USER EVALUATION SHEET/CHANGE OF ADDRESS

This laboratory undertakes a continuing effort to improve the quality of the reports it
publishes. Your comments/answers below will aid us in our efforts.

1. Does this report satisfy a need? (Comment on purpose, related project, or other area of
interest for which the report will be used.)

2. How, specifically, is the report being used? (Information source, design data, procedure,
source of ideas, etc.)

3. Has the information in this report led to any quantitative savings as far as man-hours or
dollars saved, operating costs avoided, or efficiencies achieved, etc? If so, please
elaborate.

4. General Comments. What do you think should be changed to improve future reports?
(Indicate changes to organization, technical content, format, etc.)

BRL Report Number BRL R-3935 Division Symbol

Check here if desire to be removed from distribution list.

Check here for address change.

Current address: Organization
Address

DEPARTMENT OF THE ARMY
Director NO POSTAGE
U.S. Army Ballistic Research Laboratory NECESSARY
ATTN: SLCBR-DD-T IF MAILED
Aberdeen Proving Ground, MD 21005-5066 IN THE

oFRcIALUSESS BUSNESS REPLY MAL UNITED STATES

FIRST MSS KiFtT No 0001, APG, W

Postage will be paid by addressee

Director _ _ _ _

U.S. Army Ballistic Research Laboratory
ATTN: SLCBR-DD-T
Aberdeen Proving Ground, MD 21005-5066


